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(54) AIR CONDITIONER

(57) An air conditioner (1) has a casing (2) and a wind
direction changing device (10). The casing (2) has an air
inlet (7), an air outlet (9), an outer air path wall (15b), and
an inner air path wall (15a). The wind direction changing
device (10) has an up-down rotation shaft (41a) and a

deflector (40). The deflector (40) extends from the
up-down rotation shaft (41a) toward the outer air path
wall (15b). The deflector (40) has an outer air path
wall-side end (42c) which faces the outer air path wall
(15b) and has a first arc shape.
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Description

TECHNICAL FIELD

[0001] The present invention relates to an air condi-
tioner.

BACKGROUND ART

[0002] As a conventional example of the air condition-
er, a ceiling-embedded-type air conditioner is used. The
ceiling-embedded-type air conditioner has an air outlet
along the peripheral edge of a front panel. In the air outlet,
an up-down deflector is disposed. The up-down deflector
allows air with adjusted temperature and humidity to be
discharged in the direction orthogonal to the peripheral
edge of the front panel. The air, however, is not dis-
charged in the left-right direction of the air outlet disposed
along the peripheral edge of the front panel, possibly re-
sulting in uneven temperature and thus reduced comfort
in a space to be air-conditioned.
[0003] In this regard, a conventional ceiling-embed-
ded-type air conditioner is disclosed for example in Jap-
anese Patent Laying-Open No. 2001-280684 (PTL 1).
This air conditioner has left-right deflectors on an up-
down deflector disposed in an air outlet. The up-down
deflector and the left-right deflectors allow air to be dis-
charged into a space not only in the orthogonal direction
but also in the left-right direction so as to eliminate uneven
temperature.

CITATION LIST

PATENT LITERATURE

[0004] PTL 1: Japanese Patent Laying-Open No.
2001-280684

SUMMARY OF INVENTION

TECHNICAL PROBLEM

[0005] For the air conditioner disclosed in the above-
referenced publication, it is necessary to have an ade-
quate space between an end of the left-right deflector
and a wall surface of an outlet air path so as not to cause
contact, while the up-down deflector is rotated in the up-
down direction, between the wall surface of the outlet air
path and the left-right deflector disposed on the up-down
deflector. A resultant problem is leakage of airflow
through the space between the end of the left-right de-
flector and the wall surface of the outlet air path.
[0006] The present invention has been made in view
of the problem above, and an object of the invention is
to provide an air conditioner capable of suppressing leak-
age of airflow.

SOLUTION TO PROBLEM

[0007] An air conditioner of the present invention has
a casing and a wind direction changing device. The cas-
ing has an air inlet, an air outlet, a first flow path wall, and
a second flow path wall. The air outlet has a first side and
a second side. The second side extends along the first
side and is located closer to the air inlet than the first
side. The wind direction changing device is disposed be-
tween the first flow path wall and the second flow path
wall of the casing. The wind direction changing device
has a shaft and a deflector. The shaft extends in a direc-
tion along the second side. The deflector is connected
to the shaft and configured to rotate about the shaft. The
deflector extends from the shaft toward the first flow path
wall. The deflector has a first end which faces the first
flow path wall and has a first arc shape.

ADVANTAGEOUS EFFECTS OF INVENTION

[0008] Regarding the air conditioner of the present in-
vention, the first end facing the first flow path wall has
the first arc shape. Therefore, while the deflector is ro-
tated about the center, the space between the first flow
path wall and the first end can be kept constant. Accord-
ingly, leakage of airflow from the space between the first
flow path wall and the first end can be suppressed.

BRIEF DESCRIPTION OF DRAWINGS

[0009]

Fig. 1 is a perspective view schematically showing
an air conditioner in a first embodiment of the present
invention in a state of being installed in a ceiling.
Fig. 2 is a cross-sectional view along line II-II in Fig. 1.
Fig. 3 is a front view schematically showing a periph-
eral configuration of a wind direction changing device
of the air conditioner in the first embodiment of the
present invention.
Fig. 4 is a schematic diagram showing a portion P1
in Fig. 2 in an enlarged form.
Fig. 5 is a schematic diagram showing a portion,
which corresponds to the portion in Fig. 4, of an air
conditioner in a second embodiment of the present
invention.
Fig. 6 is a schematic diagram showing a portion,
which corresponds to the portion in Fig. 4, of an air
conditioner in a third embodiment of the present in-
vention.
Fig. 7 is a schematic diagram showing a portion,
which corresponds to the portion in Fig. 4, of an air
conditioner in a first modification of the third embod-
iment of the present invention.
Fig. 8 is a schematic diagram showing a portion,
which corresponds to the portion in Fig. 4, of an air
conditioner in a second modification of the third em-
bodiment of the present invention.
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Fig. 9 is a schematic diagram showing a portion,
which corresponds to the portion in Fig. 4, of an air
conditioner in a third modification of the third embod-
iment of the present invention.
Fig. 10 is a schematic diagram showing a portion,
which corresponds to the portion in Fig. 4, of an air
conditioner in a fourth embodiment of the present
invention.
Fig. 11 is a schematic diagram showing a portion,
which corresponds to the portion in Fig. 4, of an air
conditioner in a modification of the fourth embodi-
ment of the present invention.
Fig. 12 is a schematic diagram showing a configu-
ration of a refrigerant circuit of an air conditioner in
a fifth embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0010] Embodiments of the present invention are de-
scribed below based on the drawings. In the drawings,
the same reference characters denote the same or cor-
responding parts.

First Embodiment

[0011] Referring to Figs. 1 to 4, a configuration of an
air conditioner 1 in a first embodiment of the present in-
vention is described. Air conditioner 1 in the first embod-
iment is an indoor unit of a so-called packaged air con-
ditioner. Air conditioner 1 in the first embodiment is an
indoor unit of a so-called ceiling-embedded-type air con-
ditioner.
[0012] Fig. 1 shows, from below, air conditioner 1 in
the first embodiment, in the state of being installed in a
ceiling 5. Fig. 2 laterally shows an internal structure of
air conditioner 1 in the first embodiment. Fig. 2 illustrates
a condition that most of a case 3 of air conditioner 1 is
embedded in the back side of ceiling 5 (the side opposite
to a room), and a lower portion of case 3 faces the inside
of the room. For the sake of visibility, the cross section
is not hatched with oblique lines in Fig. 2. Fig. 3 shows,
from the front side, an internal structure of a peripheral
region of a wind direction changing device 10 in the first
embodiment. Fig. 4 shows a vertical cross section of one
air outlet 9 and its peripheral region in the air conditioner
in the first embodiment. In Fig. 4, the cross section except
for ceiling 5 is not hatched with oblique lines. The same
applies to Figs. 5 to 11.
[0013] Referring to Figs. 1 and 2, air conditioner 1 in
the present embodiment mainly includes a casing 2, a
wind direction changing device 10, a centrifugal fan 17,
a heat exchanger 19, a filter 23, a fan motor 25, and a
bell mouth 27. Casing 2 has a case 3 and a panel 21.
Casing 2 has at least one air inlet 7 and at least one air
outlet 9. At least one air inlet 7 and at least one air outlet
9 are disposed in a lower portion of casing 2. Air condi-
tioner 1 in the present embodiment has, by way of ex-
ample, one air inlet 7 and four air outlets 9 in the lower

portion of casing 2. Air outlets 9 are each formed in a
rectangular shape as seen in plan view. Air outlet 9 has
a first side 9a and a second side 9b. First side 9a extends
along one side of air inlet 7. Second side 9b extends
along first side 9a. Second side 9b is disposed in parallel
with first side 9a. Second side 9b is located closer to air
inlet 7 than first side 9a is.
[0014] Further, case 3 has a wall 15 defining an outlet
air path 14 having air outlet 9 as its outlet. In air outlet 9,
wind direction changing device 10 is disposed. Wind di-
rection changing device 10 has an up-down deflector 41
distributing airflow from air outlet 9 in the up-down direc-
tion, and a left-right deflector 42 distributing airflow from
air outlet 9 in the left-right direction.
[0015] Case 3 contains centrifugal fan 17 functioning
as a blower which generates a flow of air taken from air
inlet 7 into case 3 and discharged from air outlet 9 into a
space to be air-conditioned (room), and a heat exchanger
19 disposed in such an air flow path.
[0016] By way of example, case 3 in the first embodi-
ment has a top plate 3a in a rectangular shape as seen
in plan view, and four side plates 3b extending downward
from the four sides of top plate 3 a. In other words, case
3 is a box in the shape of a rectangular shell formed of
four side plates 3b and top plate 3a closing the top face
of the rectangular shell. At the bottom of case 3, i.e., an
open bottom face of the box, a panel 21 is attached de-
tachably to case 3. Panel 21 is a design panel (decorative
panel).
[0017] A grill-type panel air inlet 21b is disposed in a
substantially central region of panel 21. A filter 23 remov-
ing dust from air passing through a grill portion of panel
air inlet 21b is disposed downstream (at the top) of panel
air inlet 21b. By way of example, each of panel 21 and
panel air inlet 21b in the first embodiment has an outer
edge in a rectangular shape as seen in plan view.
[0018] In the region between the outer edge of panel
21 and the outer edge of panel air inlet 21b, four panel
air outlets 21a are disposed. In the first embodiment, as
each of panel 21 and panel air inlet 21b has edges along
the four sides, four panel air outlets 21a are disposed.
Each of four panel air outlets 21a is arranged along a
corresponding side of panel 21 and panel air inlet 21b,
except for the corners of panel 21. Four panel air outlets
21a are located to surround panel air inlet 21b.
[0019] In the first embodiment, panel air inlet 21b is
aforementioned air inlet 7, and four panel air outlets 21a
are aforementioned four air outlets 9. Panel air outlet 21a
(air outlet 9) and outlet air path 14 extend along a corre-
sponding side of panel 21 and panel air inlet 21b, except
for the corners of panel 21. The direction in which they
extend is defined herein as longitudinal direction and the
direction orthogonal to the longitudinal direction is de-
fined herein as lateral direction, as seen in plan view. By
way of example, regarding panel air outlets 21a (air outlet
9) and outlet air paths 14 shown in Fig. 2, the left-right
direction of the drawing in Fig. 2 is the lateral direction
and the direction of the depth extending backward from
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the drawing in Fig. 2 is the longitudinal direction.
[0020] In a central region within case 3, fan motor 25
is disposed. Fan motor 25 is supported on the lower sur-
face of top plate 3 a of case 3 (on the inner space side
of case 3). Centrifugal fan 17 is attached to a rotation
shaft, which extends downward, of fan motor 25. Further,
between centrifugal fan 17 and filter 23, bell mouth 27 is
disposed to form an air inlet flow path extending from
panel air inlet 21b toward centrifugal fan 17. Centrifugal
fan 17 sucks air from panel air inlet 21b into case 3, and
discharges the air from panel air outlet 21a into the room
which is a space to be air-conditioned.
[0021] Heat exchanger 19 is disposed radially outward
of centrifugal fan 17. In other words, heat exchanger 19
is disposed in an air flow path generated in case 3 by
centrifugal fan 17 to exchange heat between air and re-
frigerant.
[0022] Heat exchanger 19 has a plurality of fins ar-
ranged at predetermined intervals in the horizontal direc-
tion, and a heat transfer tube extending through these
fins. The heat transfer tube is connected to a well-known
outdoor unit (not shown) by a connection tube. Thus,
cooled refrigerant or heated refrigerant is supplied to heat
exchanger 19. The configuration and/or the form of cen-
trifugal fan 17, bell mouth 27, and heat exchanger 19 is
not particularly limited, and those used for the first em-
bodiment are well-known ones.
[0023] In such a configuration, rotation of centrifugal
fan 17 causes indoor air to be sucked into panel air inlet
21b (air inlet 7) of panel 21. The air from which dust is
removed by filter 23 is guided by bell mouth 27 to be
sucked into centrifugal fan 17. The air sucked upward
into centrifugal fan 17 is discharged horizontally and ra-
dially outward. While the discharged air is passed
through heat exchanger 19, heat is exchanged with the
air and the humidity of the air is adjusted. After this, the
direction of flow of the air is changed to the downward
direction and the air is discharged from each of four panel
air outlets 21a (air outlets 9) into the room.
[0024] Next, referring to Figs. 3 and 4, a peripheral
configuration of panel air outlet 21a is described in detail.
[0025] Wall 15 defining outlet air path 14 with its outlet
located at air outlet 9 has an inner air path wall 15a and
an outer air path wall 15b. Namely, case 3 of casing 2
has inner air path wall 15a and outer air path wall 15b.
In the present embodiment, outer air path wall 15b is a
first flow path wall, and inner air path wall 15a is a second
flow path wall. Outer air path wall 15b is connected to
first side 9a of air outlet 9. Inner air path wall 15a is con-
nected to second side 9b of air outlet 9.
[0026] Inner air path wall 15a faces outer air path wall
15b with air outlet 9 located therebetween. Inner air path
wall 15a is located on the inner side of wall 15 and outer
air path wall 15b is located on the outer side of wall 15.
Specifically, inner air path wall 15a is located on the heat
exchanger 19 side. Outer air path wall 15b is located on
the panel 21’s peripheral edge side. Namely, inner air
path wall 15a is disposed on air inlet 7 side located at a

center. Outer air path wall 15b is disposed opposite to
air inlet 7 with respect to inner air path wall 15a.
[0027] Wind direction changing device 10 is disposed
between inner air path wall 15a and outer air path wall
15b. Wind direction changing device 10 mainly has an
up-down rotation shaft (shaft) 41a and a deflector 40.
Up-down rotation shaft 41a extends in the direction along
second side 9b of air outlet 9. Up-down rotation shaft 41a
extends in a direction crossing the direction in which inner
air path wall 15a is opposite to outer air path wall 15b. In
other words, up-down rotation shaft 41a extends in the
longitudinal direction of air outlet 9.
[0028] Deflector 40 is connected to up-down rotation
shaft 41a and rotates about up-down rotation shaft (shaft)
41a. Deflector 40 extends from up-down rotation shaft
41a toward outer air path wall 15b. Deflector 40 has an
up-down deflector 41 and a left-right deflector 42. Up-
down deflector 41 is configured to distribute airflow from
air outlet 9 in the up-down direction. Left-right deflector
42 is disposed on up-down deflector 41. Left-right deflec-
tor 42 is configured to distribute airflow from air outlet 9
in the left-right direction (direction of the rotation shaft of
up-down deflector 41).
[0029] Left-right deflector 42 has an up-down deflec-
tor-side end 42b facing up-down deflector 41, and an
outer air path wall-side end (first end) 42c facing outer
air path wall 15b. Namely, left-right deflector 42 has outer
air path wall-side end 42c located opposite to up-down
deflector 41.
[0030] Outer air path wall-side end 42c has a curved
shape bulging toward outer air path wall 15b as seen
from up-down rotation shaft 41a. In the present embod-
iment, the curved shape is an arc shape (first arc shape).
[0031] The center of up-down rotation shaft (shaft) 41a
coincides with the center of curvature of the first arc
shape of outer air path wall-side end 42c. Therefore, the
distance between the center of up-down rotation shaft
41a and the outer peripheral end of the first arc shape of
outer air path wall-side end 42c is constant. Thus, be-
cause the curved shape of outer air path wall-side end
42c is an arc shape centered at up-down rotation shaft
41a, the space between outer air path wall-side end 42c
and outer air path wall 15b keeps a constant distance
therebetween, regardless of the position to which up-
down deflector 41 is driven in the range of wind direction
control in the up-down direction.
[0032] The constant distance herein includes not only
an exactly constant distance but also a substantially con-
stant distance. In other words, this constant distance may
be any of distances falling within a range that produces
an equivalent effect on suppressing leakage of airflow.
The shortest distance between outer air path wall-side
end 42c and outer air path wall 15b as seen from up-
down rotation shaft 41a is preferably 10% or less of the
distance between up-down deflector 41 and outer air path
wall 15b.
[0033] Deflector 40 has at least one up-down deflector
41 and at least one left-right deflector 42. In the present
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embodiment, wind direction changing device 10 has one
up-down deflector 41 and a plurality of left-right deflectors
42. A plurality of left-right deflectors 42 are arranged in
parallel with each other.
[0034] Up-down rotation shaft 41a and a deflector side
plate 41b are connected to up-down deflector 41. Up-
down rotation shaft 41a and deflector side plate 41b are
disposed at each of the opposite ends, in the lateral di-
rection, of up-down deflector 41. Up-down rotation shaft
41a supports up-down deflector 41 in such a manner that
enables up-down deflector 41 to rotate in the up-down
direction. Deflector side plate 41b connects up-down ro-
tation shaft 41a to up-down deflector 41. Up-down rota-
tion shaft 41a is rotatably connected to an up-down driv-
ing motor 43. Up-down driving motor 43 is fixed to panel
21. Driving power of up-down driving motor 43 rotates
up-down rotation shaft 41a in the up-down direction to
cause up-down deflector 41 to rotate in the up-down di-
rection about up-down rotation shaft 41a.
[0035] Each of a plurality of left-right deflectors 42 has
a left-right rotation shaft 42a. Left-right rotation shaft 42a
is supported on up-down deflector 41 in such a manner
that enables left-right deflector 42 to rotate in the left-right
direction. These left-right deflectors 42 are each connect-
ed to a coupling plate 45. Coupling plate 45 extends
through respective rear ends of these left-right deflectors
42. These left-right deflectors 42 are each connected to
a left-right deflector motor 44 through coupling plate 45
and a driving mechanism. Left-right deflector motor 44
is fixed to wind direction changing device 10. Driving pow-
er of left-right deflector motor 44 moves coupling plate
45 in the left-right direction and thereby rotates left-right
deflector 42 in the left-right direction about left-right ro-
tation shaft 42a. Coupling plate 45 may be a single cou-
pling plate 45 driving all the left-right deflectors 42. Alter-
natively, coupling plate 45 may divided, at the center in
the left-right direction, into two coupling plates 45 each
driving left-right deflector 42.
[0036] Next, functions and effects of air conditioner 1
in the first embodiment are described.
[0037] Regarding air conditioner 1 in the first embodi-
ment, outer air path wall-side end (first end) 42c facing
outer air path wall (first flow path wall) 15b has a first arc
shape. It is therefore possible, while deflector 40 is ro-
tating about up-down rotation shaft 41a, to keep constant
the space between outer air path wall 15b and outer air
path wall-side end 42c. Accordingly, leakage of airflow
from the space between outer air path wall 15b and outer
air path wall-side end 42c can be suppressed.
[0038] Regarding air conditioner 1 in the first embodi-
ment, the center of up-down rotation shaft (shaft) 41a
coincides with the center of curvature of the first arc
shape of outer air path wall-side end 42c. Therefore, the
distance between the center of up-down rotation shaft
41a and the outer end of the first arc shape of outer air
path wall-side end 42c can be made constant. Accord-
ingly, while deflector 40 is rotating about up-down rotation
shaft 41a, the space between outer air path wall 15b and

outer air path wall-side end 42c can be kept constant.
[0039] Regarding air conditioner 1 in the first embodi-
ment, left-right deflector 42 disposed on up-down deflec-
tor 41 has outer air path wall-side end (first end) 42c
located opposite to up-down deflector 41. Thus, left-right
deflectors 42 partition the air path between up-down de-
flector 41 and outer air path wall 15b in the left-right di-
rection (the direction of the rotation shaft of up-down de-
flector 41). Leakage of airflow from the space between
outer air path wall 15b and outer air path wall-side end
42c of left-right deflector 42 can be suppressed, and
therefore, reduction of the force exerted in the left-right
direction on the air can be suppressed. Accordingly, the
outgoing airflow can be distributed in the left-right direc-
tion across a sufficient range. Uneven temperature in a
space to be air-conditioned can therefore be suppressed.
Further, because air can be moved in the left-right direc-
tion so as not to impinge directly against a user, discom-
fort due to the impinging air can be alleviated. Improved
comfort can be achieved in this way.
[0040] Moreover, because separation of airflow due to
leakage of airflow from left-right deflector 42 can be sup-
pressed, loss is suppressed and accordingly reduction
of efficiency can be suppressed. In the case of the ceiling-
embedded-type air conditioner, because the air outlet
and the air inlet are close to each other, hot and moist
indoor air flowing toward the air inlet during a cooling
operation is likely to be cooled at the air outlet, resulting
in condensation. It is possible, because airflow separa-
tion is suppressed, to prevent hot and moist indoor air
from being drawn into a vortex of separated air and there-
by prevent resultant condensation.

Second Embodiment

[0041] Next, referring to Fig. 5, an air conditioner in a
second embodiment of the present invention is de-
scribed. The second embodiment is similar to the above-
described first embodiment except for the below-de-
scribed features or limitations. Fig. 5 is a diagram similar
to Fig. 4 relating to the first embodiment.
[0042] In the second embodiment, outer air path wall
15b has a curved outer air path wall surface 15c at a
position where outer air path wall 15b faces left-right de-
flector 42. Specifically, curved outer air path wall surface
(first flow path wall) 15c has an arc shape (second arc
shape) which is depressed along a circle of curvature
centered at up-down rotation shaft 41a.
[0043] Curved outer air path wall surface 15c is a cy-
lindrical surface concentric with the arc of outer air path
wall-side end 42c of left-right deflector 42. Specifically,
the arc shape (second arc shape) of curved outer air path
wall surface 15c is located concentrically with the arc
shape (first arc shape) of outer air path wall-side end 42c.
The "concentric" condition herein includes not only an
exactly concentric condition but also a substantially con-
centric condition. In other words, this concentric condition
may be any of concentric conditions within a range that
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forms a space producing an equivalent effect on sup-
pressing leakage of airflow.
[0044] Regarding air conditioner 1 in the second em-
bodiment, curved outer air path wall surface (first flow
path wall) 15c has an arc shape (second arc shape) which
is depressed along a circle of curvature centered at up-
down rotation shaft 41a, and the arc shape (second arc
shape) of curved outer air path wall surface 15c is located
concentrically with the arc shape (first arc shape) of outer
air path wall-side end 42c. Therefore, the space between
outer air path wall-side end 42c and outer air path wall-
side end 42c can be kept constant. It is therefore possible
to increase the range in which the space between outer
air path wall 15b and outer air path wall-side end 42c is
kept constant. Accordingly, leakage of airflow can be sup-
pressed more effectively.

Third Embodiment

[0045] Next, referring to Figs. 6 to 9, a third embodi-
ment of the present invention is described. The third em-
bodiment is similar to the above-described first or second
embodiment except for the below-described features or
limitations. Figs. 6 to 9 are each a diagram similar to Fig.
4 relating to the first embodiment.
[0046] Referring to Fig. 6, in the third embodiment, de-
flector 40 extends from up-down rotation shaft 41a to-
ward inner air path wall (second flow path wall) 15a. De-
flector 40 has an inner air path wall-side surface (second
end) 41c facing inner air path wall (second flow path wall)
15a. Inner air path wall-side surface (second end) 41c
has an arc shape (third arc shape).
[0047] Specifically, at least a part of up-down deflector
41 is in proximity to inner air path wall 15a, constantly
keeping a predetermined distance to inner air path wall
15a. Inner air path wall-side surface 41c of up-down de-
flector 41 has a curved surface bulging toward inner air
path wall 15a as seen from up-down rotation shaft 41a.
This curved surface is a cylindrical surface centered at
up-down rotation shaft 41a. Thus, regardless of the ori-
entation of up-down deflector 41, at least a part of this
curved surface is in proximity to inner air path wall 15a,
constantly keeping a predetermined distance to inner air
path wall 15a.
[0048] Inner air path wall 15a facing up-down deflector
41 is preferably a cylindrical surface concentric with the
cylindrical surface of inner air path wall-side surface 41c
of up-down deflector 41. An outlet air path-side surface
41h of up-down deflector 41 is a flat surface or a curved
surface depressed toward the air path. As up-down de-
flector 41 is rotated in the up-down direction to the posi-
tion at the closest proximity to the outer air path wall, air
outlet 9 is entirely closed.
[0049] Referring next to Fig. 7, a first modification of
the third embodiment is described. According to the first
modification of the third embodiment, up-down deflector
41 may be formed of a follow member having a prede-
termined thickness. Specifically, up-down deflector 41 is

formed of a hollow member having an outer wall 41k and
an internal space enclosed by outer wall 41k.
[0050] Referring to Figs. 8 and 9, at least one of re-
spective surfaces facing each other of up-down deflector
41 and inner air path wall 15a may have a groove 41i
extending in the direction of up-down rotation shaft 41a.
More than one groove 41i may be provided. Groove 41i
can promote formation of turbulent by airflow passing in
the space between up-down deflector 41 and inner air
path wall 15a. Thus, the resistance can be increased to
reduce airflow passing through this space.
[0051] As shown in Fig. 8, according to a second mod-
ification of the present embodiment, inner air path wall
(second flow path wall) 15a has a groove (first groove)
41il depressed in the opposite direction to wind direction
changing device 10.
[0052] As shown in Fig. 9, according to a third modifi-
cation of the present embodiment, up-down deflector 41
of deflector 40 has a groove (second groove) 41i2 de-
pressed in the opposite direction to inner air path wall
(second flow path wall) 15a. Grooves 41i in both inner
air path wall 15a and up-down deflector 41 can form a
labyrinth structure to further promote formation of turbu-
lence flow.
[0053] Regarding air conditioner 1 in the third embod-
iment, inner air path wall-side surface (second end) 41c
facing inner air path wall (second flow path wall) 15a has
an arc shape (third arc shape). Therefore, while deflector
40 is rotated about up-down rotation shaft 41a, the space
between inner air path wall 15a and inner air path wall-
side surface 41c can be kept constant. Accordingly, leak-
age of airflow from the space between inner air path wall
15a and inner air path wall-side surface 41c can be sup-
pressed.
[0054] Therefore, most of the outgoing airflow passes
between up-down deflector 41 and outer air path wall
15b. Namely, most of the outgoing airflow passes be-
tween left-right deflectors 42. It is thus possible to en-
hance the force exerted in the left-right direction on the
air. Accordingly, the range across which air is distributed
in the left-right direction can be increased. Therefore, un-
even temperature in a space to be air-conditioned can
be suppressed, and air can be moved so as not to impinge
directly against a user. Further, because air outlet 9 can
be entirely closed by up-down deflector 41 while opera-
tion is stopped, the appearance is improved.
[0055] Regarding air conditioner 1 in the first modifica-
tion of the third embodiment, up-down deflector 41 is
formed of a hollow member. Therefore, the front side and
the rear side of up-down deflector 41 are thermally insu-
lated by air in the internal space. Even when up-down
deflector 41 is cooled by cold air during a cooling oper-
ation, the cold air is hindered from being transferred to
the surface opposite to outlet air path 14. It is thus pos-
sible to suppress condensation resultant from contact
with hot and moist indoor air.
[0056] Regarding air conditioner 1 in the second mod-
ification of the third embodiment, inner air path wall (sec-
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ond flow path wall) 15a has groove 41i1 (first groove).
Therefore, it is possible to promote formation of turbu-
lence by airflow passing in the space between up-down
deflector 41 and inner air path wall 15a. Thus, the resist-
ance can be increased to reduce airflow passing through
the space between up-down deflector 41 and inner air
path wall 15a.
[0057] Regarding air conditioner 1 in the third modifi-
cation of the third embodiment, up-down deflector 41 has
groove (second groove) 41i2 depressed in the opposite
direction to inner air path wall (second flow path wall)
15a. Groove 41i2 can promote formation of turbulence
by airflow passing in the space between up-down deflec-
tor 41 and inner air path wall 15a. Thus, the resistance
can be increased to reduce airflow passing through the
space between up-down deflector 41 and inner air path
wall 15a. When condensation occurs to the surface of
up-down deflector 41, water droplets are held in groove
41i2. It is therefore possible to prevent water droplets
due to condensation from falling.

Fourth Embodiment

[0058] Next, referring to Figs. 10 and 11, a fourth em-
bodiment of the present invention is described. The fourth
embodiment is similar to the above-described first to third
embodiments except for the below-described features or
limitations. Figs. 10 and 11 are each a diagram similar
to Fig. 4 relating to the first embodiment.
[0059] Referring to Fig. 10, in the fourth embodiment,
up-down deflector 41 includes a first up-down deflector
41e and a second up-down deflector 41d. Between first
up-down deflector 41e and second up-down deflector
41d, left-right deflector 42 is sandwiched. First up-down
deflector 41e and second up-down deflector 41d are dis-
posed to face each other.
[0060] First up-down deflector 41e is disposed be-
tween left-right deflector 42 and outer air path wall (first
flow path wall) 15b. Second up-down deflector 41d is
disposed between left-right deflector 42 and inner air path
wall (second flow path wall) 15a. First up-down deflector
41e has an outer air path wall-side end (first end) 42c
located opposite to left-right deflector 42.
[0061] First up-down deflector 41e is shorter in the
length in the lateral direction than second up-down de-
flector 41d. First up-down deflector 41e is fixed together
with second up-down deflector 41d by deflector side plate
41b (see Fig. 3) and rotationally driven together with sec-
ond up-down deflector 41d.
[0062] An outer air path wall-side surface 41f of first
up-down deflector 41e has a curved surface bulging to-
ward curved outer air path wall surface 15c. This curved
surface is a cylindrical surface centered at up-down ro-
tation shaft 41a. Regardless of the orientation of up-down
deflector 41, at least a part of this curved surface is in
proximity to curved outer air path wall surface 15c, con-
stantly keeping a predetermined distance to curved outer
air path wall surface 15c. Curved outer air path wall sur-

face 15c facing first up-down deflector 41e is preferably
a cylindrical surface concentric with the cylindrical sur-
face, on the outer air path wall side, of first up-down de-
flector 41e. An outlet air path-side surface 41j of first up-
down deflector 41e is a flat surface or a curved surface
bulging toward the outlet air path.
[0063] The upstream-to-downstream length (length in
the lateral direction) of first up-down deflector 41e is
shorter than the upstream-to-downstream length of sec-
ond up-down deflector 41d. This can prevent reduction
of the air path due to protrusion of first up-down deflector
41e into the outlet air path when the up-down direction
in which air is to be discharged is set to the upward di-
rection. Up-down rotation shaft 41a is disposed at the
center of the cylindrical surface of second up-down de-
flector 41d and the center of the cylindrical surface of first
up-down deflector 41e.
[0064] Referring to Fig. 11, according to a modification
of the present embodiment, an auxiliary up-down deflec-
tor 41g is disposed between first up-down deflector 41e
and second up-down deflector 41d. Auxiliary up-down
deflector 41g is disposed in parallel with first up-down
deflector 41e or second up-down deflector 41d, and fixed
to deflector side plate 41b (see Fig. 3). The distance from
the downstream end of auxiliary up-down deflector 41g
to up-down rotation shaft 41a is preferably equal to or
less than radius Ro of the cylindrical surface of second
up-down deflector 41d that is in contact with the outer air
path wall. The distance equal to or less than radius Ro
makes it possible to prevent contact between auxiliary
up-down deflector 41g and the outer air path wall while
the plate is driven up and down, and to allow second up-
down deflector 41d to be moved to and stay at the outer
air path wall while stopped, to thereby leave no space in
air outlet 9, which improves the quality of design.
[0065] Left-right deflector 42 is disposed between first
up-down deflector 41e and second up-down deflector
41d, and fixed at a left-right rotation shaft which enables
left-right deflector 42 to rotate in the left-right direction.
First up-down deflector 41e and second up-down deflec-
tor 41d are fixed by deflector side plate 41b (see Fig. 3).
Regardless of the angle of up-down deflector 41, a certain
distance is constantly kept between first and second up-
down deflectors 41e and 41d. It is therefore possible to
have a large distance between respective ends, facing
each other, of first up-down deflector 41e and left-right
deflector 42, and the space can be partitioned all the time
by left-right deflectors 42.
[0066] For the wind direction set to the up-down direc-
tion that does not cause airflow discharged from the air
outlet to reach the ceiling, preferably the angle formed
between the ceiling surface and a tangent at the down-
stream end of outlet air path-side surface 41j of first up-
down deflector 41e is 30° or more. Accordingly, no dis-
charged airflow reaches the ceiling, which can prevent
dirt on the ceiling surface due to smudging.
[0067] Regarding the fourth embodiment, air passes
by left-right deflector 42 sandwiched between first up-
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down deflector 41e and second up-down deflector 41d.
It is therefore possible to improve the force exerted in the
left-right direction on the air, expand the range across
which airflow is distributed in the left-right direction, and
alleviate uneven temperature in a space to be air-condi-
tioned.

Fifth Embodiment

[0068] Fig. 12 is a configuration diagram of an air con-
ditioning apparatus in a fifth embodiment of the present
invention. According to the fifth embodiment, a descrip-
tion is given of an air conditioning apparatus equipped
with above-described air conditioner 1 (indoor unit 200).
The air conditioning apparatus includes an outdoor unit
100 and an indoor unit 200. The indoor and outdoor units
are connected together by a refrigerant pipe to form a
refrigerant circuit in which refrigerant is to be circulated.
The refrigerant pipe includes a gas pipe 300 in which
refrigerant in the gaseous state (gas refrigerant) flows,
and a liquid pipe 400 in which refrigerant in the liquid
state (liquid refrigerant, or may be gas-liquid two-phase
refrigerant) flows.
[0069] Outdoor unit 100 in the present embodiment in-
cludes a compressor 101, a four-way valve 102, an out-
door heat exchanger 103, an outdoor blower 104, and a
throttle device (expansion valve) 105.
[0070] Compressor 101 sucks and compresses refrig-
erant and discharges the resultant refrigerant. Compres-
sor 101 has an inverter or the like for changing the op-
erating frequency as required to thereby enable fine ad-
justment of the capacity (the amount of refrigerant dis-
charged per unit time) of compressor 101. Four-way
valve 102 switches the direction of flow of refrigerant de-
pending on whether the operation is cooling operation or
heating operation, based on a command from a control
device (not shown).
[0071] Outdoor heat exchanger 103 exchanges heat
between refrigerant and air (outdoor air). For example,
during a heating operation, outdoor heat exchanger 103
functions as an evaporator to cause heat exchange be-
tween air and low-pressure refrigerant flowing from liquid
pipe 400, and thereby evaporate and vaporize the refrig-
erant. During a cooling operation, outdoor heat exchang-
er 103 functions as a condenser to cause heat exchange
between air and refrigerant flowing from four-way valve
102 and compressed by compressor 101, and thereby
condense and liquefy the refrigerant. For efficient heat
exchange between refrigerant and air, outdoor heat ex-
changer 103 is equipped with outdoor blower 104 having
a fan or the like. For outdoor blower 104 as well, an in-
verter may change the operating frequency of the fan to
make fine adjustment of the rotational speed of the fan.
Throttle device 105 is provided to change the degree of
opening and thereby adjust pressure for example of re-
frigerant.
[0072] Indoor unit 200 includes a load heat exchanger
201 and a load blower 202. Load heat exchanger 201

exchanges heat between refrigerant and air. For exam-
ple, during a heating operation, load heat exchanger 201
functions as a condenser to cause heat exchange be-
tween air and refrigerant flowing from gas pipe 300 and
thereby condense and liquefy the refrigerant (or convert
the refrigerant into two phases of gas and liquid), and
allow the refrigerant to flow toward liquid pipe 400. During
a cooling operation, load heat exchanger 201 functions
as an evaporator to exchange heat between air and low-
pressure refrigerant generated by throttle device 105 for
example, so that heat is transferred from air to the refrig-
erant to cause the refrigerant to be evaporated and va-
porized, and then flow to gas pipe 300. Indoor unit 200
is also equipped with load blower 202 for adjusting flow
of the air with which heat is exchanged. The operating
speed of load blower 202 is determined by setting made
by a user, for example.
[0073] As seen from the above, for the air conditioning
apparatus in the fifth embodiment, air conditioner 1 de-
scribed above in connection with the first to fourth em-
bodiments may be used as outdoor unit 100, and thus
similar effects to those of the first to fourth embodiments
can be produced.
[0074] In the foregoing, details of the present invention
are described specifically with reference to the preferred
embodiments. It is obvious, however, to those skilled to
the art that a variety of variations may be incorporated
based on the basic technical idea and teaching of the
present invention.
[0075] It should be construed that embodiments dis-
closed herein are given by way of illustration in all re-
spects, not by way of limitation. It is intended that the
scope of the present invention is defined by claims, not
by the description above, and encompasses all modifi-
cations and variations equivalent in meaning and scope
to the claims.

REFERENCE SIGNS LIST

[0076] 1 air conditioner; 2 casing; 3 case; 5 ceiling; 7
air inlet; 9 air outlet; 10 wind direction changing device;
14 outlet air path; 15 wall; 15a inner air path wall; 15b
outer air path wall; 15c curved outer air path wall surface;
17 centrifugal fan; 19 heat exchanger; 21 panel; 21a pan-
el air outlet; 21b panel air inlet; 40 deflector; 41 up-down
deflector; 41a up-down rotation shaft; 41b deflector side
plate; 41c inner air path wall-side surface; 41d second
up-down deflector; 41e first up-down deflector; 41f outer
air path wall-side surface; 41g auxiliary up-down deflec-
tor; 41k outer wall; 41i groove; 42 left-right deflector; 42a
left-right rotation shaft; 42b up-down deflector-side end;
42c outer air path wall-side end

Claims

1. An air conditioner comprising:
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a casing having
an air inlet,
an air outlet having a first side and a second side
extending along the first side, the second side
being located closer to the air inlet than the first
side,
a first flow path wall connected to the first side
of the air outlet, and
a second flow path wall connected to the second
side of the air outlet; and
a wind direction changing device disposed be-
tween the first flow path wall and the second flow
path wall of the casing,
the wind direction changing device having
a shaft extending in a direction along the second
side, and
a deflector connected to the shaft and config-
ured to rotate about the shaft,
the deflector extending from the shaft toward the
first flow path wall, and
the deflector having a first end which faces the
first flow path wall and has a first arc shape.

2. The air conditioner according to claim 1, wherein
a center of the shaft coincides with a center of cur-
vature of the first arc shape of the first end.

3. The air conditioner according to claim 1 or 2, wherein
the deflector comprises:

an up-down deflector configured to distribute air-
flow from the air outlet in an up-down direction;
and
a left-right deflector disposed on the up-down
deflector and configured to distribute airflow
from the air outlet in a left-right direction, and

the left-right deflector has the first end located op-
posite to the up-down deflector.

4. The air conditioner according to claim 1 or 2, wherein
the deflector comprises:

an up-down deflector configured to distribute air-
flow from the air outlet in an up-down direction;
and
a left-right deflector configured to distribute air-
flow from the air outlet in a left-right direction,

the up-down deflector comprises a first up-down de-
flector and a second up-down deflector, the left-right
deflector being sandwiched between the first up-
down deflector and the second up-down deflector,
the first up-down deflector is disposed between the
left-right deflector and the first flow path wall,
the second up-down deflector is disposed between
the left-right deflector and the second flow path wall,
and

the first up-down deflector has the first end located
opposite to the left-right deflector.

5. The air conditioner according to claim 3 or 4, wherein
the up-down deflector is formed of a hollow member
having an outer wall and an internal space enclosed
by the outer wall.

6. The air conditioner according to any one of claims 1
to 5, wherein
the first flow path wall has a second arc shape de-
pressed along a circle of curvature centered at the
shaft, and
the second arc shape is concentric with the first arc
shape.

7. The air conditioner according to any one of claims 1
to 6, wherein
the deflector extends from the shaft toward the sec-
ond flow path wall, and
the deflector has a second end facing the second
flow path wall and having a third arc shape.

8. The air conditioner according to any one of claims 1
to 7, wherein
the second flow path wall has a first groove de-
pressed in an opposite direction to the wind direction
changing device.

9. The air conditioner according to any one of claims 1
to 8, wherein
the deflector has a second groove depressed in an
opposite direction to the second end.

15 16 



EP 3 450 870 A1

10



EP 3 450 870 A1

11



EP 3 450 870 A1

12



EP 3 450 870 A1

13



EP 3 450 870 A1

14



EP 3 450 870 A1

15



EP 3 450 870 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 3 450 870 A1

17

5

10

15

20

25

30

35

40

45

50

55



EP 3 450 870 A1

18

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2001280684 A [0003] [0004]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

